Pain-dysfunction syndrome
The symptoms and signs which are characteristic of pain-dysfunction syndrome are clicking of the joint, periodic inability to open the jaw (locking), and pain and tenderness over the joint and its associated musculature. Females are said to be affected three times as frequently as males (Toller 1976 ) and, although patients as young as II and as old as 70 have been reported (Schwartz 1959) , the majority are between 15 and 40 years of age.
The two aspects of the condition that provoke the fiercest argument are its aetiology and treatment. A widely-held view is that pain-dysfunction syndrome is of multifactorial aetiology in which there is an interaction between stress, parafunctional habits and occlusal disharmony in emotionally-susceptible patients. Treatment should be directed towards identification and reduction of such possible contributing factors, with no undue stress on permanent or irreversible alteration of the occlusion (Toller 1975, personal communication) . These statements would only seem to be a compromise between the various schools of thought that have been developed over this controversial subject and they contribute little to its understanding. The psychophysiological theory (Laskin 1969) is an attempt at an explanation. Laskin proposed that pain-dysfunction syndrome is basically due to myospasm initiated by muscular fatigue from a tension-induced oral habit. He suggested that occlusal disharmonies occur secondary to slight changes injaw relationship that might follow muscular spasm.
Osteoarthrosis
The principal clinical findings in osteoarthrosis of the temporomandibular joint are joint pain on movement or biting, which may limit mandibular function; joint tenderness on palpation; and crepitus, both audible and palpable. Although not always present in the early stages of the disease, radiographic changes almost always become evident and generally clinch the diagnosis. The most frequent finding is an erosion of the superior surface of the condyle ( Figure I ). Only rarely is osteoarthrosis active bilaterally in the temporomandibular joint, this usually being a feature of rheumatoid arthritis, which may be ruled out, if suspected, by a normal erythrocyte sedimentation rate and negative serology. Again, more females are affected than males, but the mean age at first presentation is higher than in pain-dysfunction syndrome, being about 53 years (Toller 1973) .
In the absence of active treatment or, at the most, under very conservative treatment, the condition runs a natural course over a period of between one and three years. The majority of cases present with symptoms over about nine months which gradually burn out over the next two years, leaving little or no disability. The course may frequently be demonstrated radiographically ( Figure 2 ). There is an initial loss of the sharp cortical outline followed by definite erosive changes. This may proceed to gross destruction of the normal anatomy before remodelling occurs, where the overall sizeand shape of the condyle may be completely changed ( Figure 3 ).
The aetiology of osteoarthrosis is, in general, still the subject of much debate, but current work suggests that the process may be brought about either by an increase in the functional demands on essentially healthy tissues, or by a deterioration in the functional capacity of the tissues themselves (Lancet 1973). In other words, breakdown of the joint may occur when the tissues are subject to repetitive overloading in excess of their functional capacity, or when they are subject to normal loading where this functional capacity is reduced as part of the ageing process or some other factor ( Figure 4 ).
Rheumatoid arthritis may be considered here, since recent research into the problem has shown that the temporomandibular joint is affected in at least two-thirds of all cases of the disease (Ogus 1975) . It is probable, however, that many of the clinical and radiographic findings in the temporomandibular joints of these patients are not indicative of rheumatoid arthritis but rather of degenerative disease. Indeed, it is frequently found that the condyles removed from patients with chronic rheumatoid arthritis are reported histologically as osteoarthrosis. It therefore seems probable that following rheumatoid arthritis there is a deterioration in the functional capacity of the joint tissues, and here also, degenerative changes take place, even in response to normal loading.
Case reports
Case 1 A l6-year-old girl first presented in April 1974complaining ofstifTnessof her jaw and pain over her left temporomandibular joint. She had been a child model and was now training to be an actress. The nature of her career at such an early age together with her over-anxious and indulgent mother accounted for an obvious stress factor and as she had a history of a clicking left temporomandibular joint, pain-dysfunction syndrome was diagnosed.
She was treated initially with reassurance and rest, but when this failed, an upper anterior bite plane was fitted. There was still no improvement in her condition and after three months a transpharyngeal radiograph of her left temporomandibular joint was taken. Loss of the sharp cortical outline on the superior aspect of the condyle was just discernible ( Figure 5) and two months later obvious erosive changes could be demonstrated. Pain-dysfunction syndrome was Figure S . Radiographs from Case I. A. loss of the sharp cortical outline on the superior aspect of the condyle; 8, erosion; c. the remodelled condylar head therefore considered unlikely, and degenerative joint disease a more probable diagnosis. Treatment was still conservative and over the next few months the clinical condition gradually resolved. A radiograph taken in January 1975 showed an intact cortical outline indicating a healed condyle.
Case2
A 30-year-old housewife first presented in July 1976 with pain and stiffness in her right temporomandibular joint. This had only been troubling her over the previous six months, but on close questioning she admitted to a history of clicking and occasional stiffness over the past 15 years. This had not worried her unduly as she had been reassured by her dental practitioner that it was unimportant. Other than a hysterectomy in 1973 she had no relevant medical history, but was taking pentazocine and diazepam for the problem, prescribed by her general medical practitioner.
On examination there was a tenderness over her right temporomandibular joint but no click or crepitus could be palpated. The interincisal distance on opening was 19 mm. A part lower denture was being worn to replace all the lower posterior teeth, but this was unsatisfactory and provided no posterior support for her occlusion. Pain-dysfunction syndrome was diagnosed and her dental surgeon was asked to construct a new denture in an attempt to relieve the , symptoms.
Over the next two months the condition became much worse and the dentist telephoned to say he was unable to get her to open her mouth far enough for him to take an impression. She was seen again at the hospital, and this time a radiograph showed early degenerative changes on the superior aspect of her right condyle ( Figure 6 ). The problem was provisionally rediagnosed as osteoarthrosis and in December 1976 she was given an injection of methylprednisolone into the joint capsule. This treatment failed to alleviate the pain and she was admitted to hospital in February 1977 for the excision of the superior surface of the right Figure6 . Radiographof Case 2 showing probableearly degenerative changeson the superioraspectof the right condyle condyle. This was carried out by a preauricular approach and the histology of the resected specimen ( Figure 7 ) was reported as follows: 'Section shows fibrillar degeneration, fragmentation and loss of articular cartilage with a layer of granulation tissue covering the exposed bone. This would be consistent with osteoarthrosis of the mandibular condyle'. 
Discussion
These are not just two isolated cases, and it is now becoming increasingly apparent that there is a close association between the two conditions. Not only is there evidence of degenerative disease in the temporomandibularjoints of young persons but also in those patients with a long history of pain-dysfunction syndrome. It is proposed therefore that pain-dysfunction syndrome and osteoarthrosis in this situation may both be expressions of the same problem, i.e. repetitive overload of the joint system ( Figure 8) .
The primary reaction of the joint system to this repetitive overload is muscular dysfunction which is clinically expressed as joint clicking and mandibular deviation. These are the early signs of the syndrome which may progress to spasm of the masticatory muscles resulting in pain and stiffness (or locking) of the jaw; but pain-dysfunction syndrome is a reversible situation, and should the overload be relieved then the symptoms subside and function returns to normal. If, however, the overload should continue and the functional capacity of the joint be exceeded, then irreversible changes may occur, even in young persons, and the sequence of events culminating in a remodelled condyle, which was described earlier, takes place.
With increasing age, the physiological tolerance of the joint surfaces to the overloading diminishes, and so the same order of loading, which at one time may have resulted in paindysfunction syndrome, may now initiate osteoarthrotic change. These proposals, however, do not rule out the possibility of osteoarthrosis arising denovo in the temporomandibular joint as in the generalized form of the disease.
The aetiology of the overload on the temporomandibular joint is frequently a clenching or similar habit in an anxiety or depressive state, although occlusal factors may playa part, in that patients with certain malocclusions may be more susceptible to the problem. In patients with Angle's Class II division 2 relationships, for example, the occlusal pathways are more rigidly defined and the greater proportion of the load is directed to a small area of the joint surface, rather than being spread over wider areas of the articular system. Similarly, as in Case 2, the lack of posterior occlusal support is probably responsible for an excessive proportion of the occlusal load being applied to the condyles. Acceptance of these ideas makes it possible to explain the contrasting but often successful methods of management of the pain-dysfunction syndrome. The rationale behind all the accepted treatments must be to reduce the overload on the joint. Antianxiety or antidepressant drugs will frequently act on the primary cause. Bite appliances, of whichever variety, act mechanically to prevent the full load of the bite from being transmitted to the joint surfaces, and occlusal therapy may redirect and diffuse this load.
Summary
It is proposed that pain-dysfunction syndrome and degenerative disease of the temporomandibular joint may both be expressions of the same problem, i.e, repetitive overload of the joint system. Acceptance of this proposal will explain the contrasting, although often successful, methods of treatment.
